The volume element is^= P is an elliptic operator, formally self-adjoint with respect to d\i. It has a unique self-adjoint realization in L^S"; d\i) also denoted by P. It is a non-negative operator with a purely continuous spectrum consisting of the positive real axis. //. The generalized eigenfunctlons. These functions, defined in B", play in hyperbolic space the role that exponential functions play in R n . Denoted by E (x ,0); k) they depend on an arbitrary point coe 3 B n and on the eigenvalue parameter k. They are distinguished solutions of the equation: Pu = k^u in B^1. With a chosen normalization they are given explicitly by _ , , .
-(n-\V1/ l~ljC I vc yi""l ., ... ^. £(x,co;/:)=5(^)£(^,-; -k).
The Laplacian on J^/r
We consider a Riemannian hyperbolic manifold M" of the form:
where F is a discrete group of non-Euclidean isometrics acting on B n . We assume that M' 1 is not compact. We also assume that r has no elements of finite order (elliptic elements). This ensures that M' 1 ia a smooth Riemannian manifold. (The last assumption may be relaxed).
We denote by Ar the Laplace-Beltrami operator onM' 1 . We shall be interested in studying spectral properties of Ap related to the continuous spectrum. To obtain interesting results we have to impose restrictions on the nature of the "boundary at infinity" of M". The main restriction that we impose is that V has a geometrically finite fundamental domain in 5?^ (i.e. a fundamental domain bounded by a finite number of totally geodesic hypersurfaces). We shall compactify M"' by adding to it its boundary at infinity. Roughly and informally this is done as follows. One represents M" by a canonical fundamental domain j^in 5'
the action of r. The boundary at infinity ^M n is then represented by the set y^y^B 1( y denotes closure in IB n ) with the proper identifications.
The compactified manifold: M n =M f^^J^Mn is a real analytic Riemannian manifold with a boundary having a finite number of singularities known as cusps. The cusps correspond to parabolic elements of F. We shall impose on F a last restriction that it does not contain parabolic elements. This last assumption implies that ()M n is a compact real analytic manifold without singularities of dimension n-1 (possibly disconnected).
Remark:
The theory we describe here can be extended to the case where M 11 is allowed to have cusps which are all of maximal rank. In particular for n = 2 the theory can be extended to all finitely generated discrete groups F.
Some historical remarks. The interest in the spectral theory of the Laplacian on hyperbolic manifolds of the form (2.1) arose originally in number theory, for the case n = 2, for special groups F having a finite area fundamental domain. This followed an observation made by Maass [11] that Eisenstein series are automorphic generalized eigenfunctions of the Laplace-Beltrami operator in the hyperbolic plane. The work of Selberg [19] on the trace theorem gave a special impetus to the study of the spectral properties of the Laplacian on automorphic functions in the hyperbolic plane.
Among the many important contributions to this study we mention (a partial list):
Roelcke [18] , Faddeev [4] , Faddeev and Pavlov [5] , Elstrodt [3] , Patterson [16] , Fay [6] , Lax and Phillips [9] , Venkov [20] .
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Spectral properties of the Laplacian on non-compact n -dimensional hyperbolic manifolds were studied in recent years by various authors. We mention in particular the work of Miiller [15] dealing with spectral properties of the Laplacian on general
Riemannian manifolds with cusps, and the work of Lax and Phillips [10] dealing with spectral properties of Ap on B"^ IV for general geometrically finite discrete groups r.
One of the interesting problems in the theory (related to Selberg trace formula) is the problem of the meromorphic continuation of the Eisenstein series associated with r ( = generalized eigenfunctions of Ap ). In the two dimensional case the problem was solved by Patterson [16] and Fay [6] for finitely generated groups F having no parabolic elements (see also [1] ). For n = 3 Mandouvalos [12] has derived the meromorphic continuation for a certain class of groups F. Recently Mazzeo and Melrose [13] have shown that in any dimension n, for geometrically finite groups F with no parabolic elements, Eisenstein series admit meromorphic continuation to the entire complex plane. They derive the result as a corollary of a theorem on the meromorphic continuation of the resolvent kernel of Ap. In the following we shall describe an alternative solution to the problem of meromorphic continuation of Eisenstein series which follows more closely Selberg's original ideas. This approach uses technics which proved successful in the study of Schrodinger operators. We mention that Peter
Perry has informed us in a letter that he had obtained a proof of the Mazzeo -Melrose result using similar technics.
Returning to our main discussion we consider the operator Ap on M'
here r verifies the restrictions imposed before. We set:
?r= --Ar-(-y-).
Prhas a unique self-adjoint realization in L^M^; d^) also denoted by Pp I We start by defining for x, x 'e jB n , the function: and are related to Gr-by (2.6) (also for k real). An important point is that £:r is a smooth (real analytic) function in (x, co) on M" x3M".
We denote by JTOM") and ^OM") the classes the hyperfunctions and distributions on 3M", respectively. We shall denote by ^(M"), ^e (T, the class of solutions of the differential equation: Pyu =^MinM' 1 . The generalized eigenfunctions in 'E\ is a distinguished subclass. We have the following representation theorem which generalizes for the class of manifolds M" a theorem proved by Helgason [7] and Minemura [14] in the case M n = SB' 1 . We shall give now some indications on the scattering matrix S^lc) which is a more subtle mathematical object appearing in the spectral theory of the Laplacian on M' 1 . The relation between Theorem 1 and Theorem 2 is given in 
S^k) is an operator valued function defined initially for
where (2.11) is interpreted in an obvious way (by continuity) iff is not a function.
As easy applications of the proceeding theorems we derive two basic formulas. ,n-l .,. /n-1 ., . 12) as x -> coe3M' 1 . Hence, applying Theorem 3, it follows from (2.11) that
Also, by comparing (2.12) and (2.10), we find that
(2.14)
( ^}
We note that an easy application of formula (2.13) is the spectral reprsentation theorem for Ap. Another immediate application of the formula is a proof that G^(x,x'\k) admits a meromorpic continuation to the entire complex plane once it is shown that Ey(x, co; k) has this property.
Formula (2.14) is the functional equation for the generalized eigenfunc-
tions. An easy application of the formula is that Ey(x, co; k), and thus also the Eisenstein series ey(x, co; k), admit meromorphic continuations to the entire complex plane once it is shown that S^k) has this property.
We conclude by giving some very brief indications concerning the proof that S(k) admits a meromorphic continuation to the entire complex plane. As explained above this is a main (and last) step in the proof of the theorem that both the Eisenstein series and the resolvent kernel admit such meromorphic continuations.
To derive the meromorphic continuation of S(k) into the lower half-plane one starts by showing that for all real k the pseudo-differential operator Sy(k) has an inverse satisfying the functional relation:
S^kr^SrW. 
